Construct validity continues to pose challenges in the organizational sciences. To capture difficult-to-measure constructs of interest, researchers have often relied on content analysis. One content analysis technique, computer-aided text analysis (CATA), is particularly attractive because of the ability to process large samples with high speeds and reliabilities. Unfortunately, inconsistent guidance exists to guide researchers through the use of this tool in a manner compatible with accepted methods used to validate constructs in a rigorous manner. The authors review research using content analysis to examine the extent to which such studies integrate methods for assessing content, external, discriminant, and predictive validity. To provide direction for organizational researchers interested in using CATA to measure theoretically based constructs relevant to the management field, they suggest a number of possible procedures to enhance construct validity. They illustrate these procedures using the construct of entrepreneurial orientation.
its adequacy (e.g., Bagozzi, Yi, & Phillips, 1991; Boyd, Gove, & Hitt, 2005; Scandura & Williams, 2000) . One reason that management scholars use measures that are psychometrically inadequate may be because of the difficulty encountered when implementing survey methods with samples that typically receive a less-than-ideal response rate in certain business settings (Baruch, 1999) . This is particularly problematic in fields such as entrepreneurship, where response rates have often been much lower than the management field as a whole (Bartholomew & Smith, 2006) . Likewise, a number of conceptual phenomena of interest in fields such as strategic management often involve ''unobservables,'' making rigorous construct validity efforts challenging; for example, the concept of opportunism from transaction cost theory is inherently unobservable as are the unique resources that could lead to performance advantages according to the resource-based view of the firm (Godfrey & Hill, 1995) .
To remedy construct measurement problems germane to the management field, researchers have often relied on content analysis (Duriau, Reger, & Pfarrer, 2007; Morris, 1994) , a research method that uses a set of procedures to classify or otherwise categorize communication allowing inferences about context (Krippendorff, 2004; Weber, 1990) . Typically relying on archival narratives to extract criteria of interest to management scholars, content analysis has been applied to assess elements such as CEO performance comparisons (e.g., Short & Palmer, 2003) , aspects of organizational sensemaking (e.g., Gioia & Chittipeddi, 1991) , and processes such as organizational sensegiving (e.g., Maitlis & Lawrence, 2007) . Analysis is generally performed on organizationally produced texts such as CEO shareholder letters, annual reports, and mission statements (Duriau et al., 2007) .
This article is intended to fill a gap in the research methods literature by providing an enhanced discussion of potential approaches to construct validation, when computer-aided text analysis (CATA) is the primary tool used to capture theoretically based constructs of interest for organizational researchers. Examples of software appropriate for CATA include VBPro, CATPAC, Concordance, DICTION, General Inquirer, LIWC, NVivo, and MECA (Krippendorff, 2004; Skalski, 2002) . Integrating CATA to measure constructs of interest provides numerous advantages to organizational researchers because CATA has higher reliability than human coding with lower cost and greater speed (Neuendorf, 2002 ); yet, a review of content analysis in organizational studies found that less than 25% of the articles in major management journals in the past 25 years used CATA in their content analysis processes (Duriau et al., 2007) . The fact that incorporation of such techniques represents the exception rather than the norm suggests that construct validation when using content analysis may be less than ideal and that scholars may not understand how to incorporate such analyses into their empirical tests. To highlight the potential of CATA for future empirical efforts, we highlight three contributions to organizational research methods with the goal of providing a ''user's guide'' to CATA, with the potential to offer greater validity than previous applications of content analysis.
First, we examine the degree to which methods for addressing validity are incorporated in organizational studies using content analysis. We examine and build on the sample used in the review of Duriau et al. (2007) organizational studies using content analysis and examine the content, external, discriminant, and predictive (nomological) validity of such work. Content analysis experts have suggested that elements of validity such as nomological or predictive validity are rare in studies using content analysis (McAdams & Zeldow, 1993; Neuendorf, 2002; Weber, 1990) , and such issues may also be problematic in organizational studies using content analysis. Examination of other elements surrounding the use of content analysis in the organizational literature may also yield insight relevant to construct validation procedures.
Our second contribution, following in the tradition of other work appearing in Organizational Research Methods (e.g., Fendt & Sachs, 2008; Karren & Barringer, 2002; Lance, Butts, & Michels, 2006; Rogelberg & Stanton, 2007) , is to provide a ''user's guide'' for future empirical efforts consistent with the goals and values of organizational research. For example, little guidance exists to aid researchers for developing specialized or custom dictionaries that are needed when using content analysis with individual words as the unit of analysis. This is somewhat surprising given that a number of predefined dictionary-based programs have been accepted into the management literature. For example, the predefined dictionaries in the DICTION software program have been used to examine the language of charismatic leadership (e.g., Bligh, Kohles, & Meindl, 2004a , 2004b ). Short and Palmer (2008) argued that future efforts could advance management research by supplementing these predefined dictionaries provided by content analysis software programs with researcher-specified custom dictionaries. Content analysis experts such as Krippendorff also noted that ''Most content analyses would benefit from the construction of specialpurpose dictionaries, but developing a dictionary from scratch can be a formidable task. It is not surprising, therefore, that content analysts usually try to build on available dictionaries before they attempt to develop their own '' (2004, p. 287) . The suggestion to create custom dictionaries needed to advance the management field is unlikely to become reality if guidance is not provided for a thoughtful approach toward building such dictionaries.
At the same time, some advice offered in content analysis texts may not always be completely compatible with the goals of management researchers using content analytic methods, who generally incorporate both deductive and inductive approaches when using content analysis (Doucet & Jehn, 1997; L. Doucet, personal communication, December 14, 2008; B. Kabanoff, personal communication, December 14, 2008; T. Pollock, personal communication, December 14, 2008) . Indeed, such approaches, common in organizational applications, can be contrasted with content analysis texts such as Krippendorff (2004) who suggested, ''Deductive and inductive inferences are not central to content analysis'' (p. 36). Thus, the specific guidance offered in content analysis texts may result in inconsistent applications for organizational scholars. For example, when presenting a flowchart for a typical content analysis process, Neuendorf (2002) suggested:
You may use standard dictionaries (e.g., those in Hart's program DICTION) or originally created dictionaries. When creating original dictionaries, be sure to first generate a frequency list from your text sample, and examine for key words and phrases. (p. 50) The inductive suggestion to first examine a frequency list based on a particular text sample when creating new dictionaries seems contrary to the advice provided when standard dictionaries, such as those found in Hart's (2000) DICTION (which were deductively developed independent of any particular type of narrative text) are used. This advice may also be problematic for management theorists who are interested in a deductive, rather than inductive, analysis of narrative texts. As illustration, Wade, Porac, and Pollock (1997) examined the justification of CEO pay, explaining their content analysis procedure by noting, ''We first created a starting membership array for a concept by listing words and phrases that a priori seemed to fit the category's definition'' (p. 649). Given somewhat unclear or potentially conflicting recommendations in the literature, our second goal is to provide suggestions concerning the creation and use of word lists in a manner that is compatible with the use of CATA for organizational research. Consequently, we highlight how content, discriminant, external, and predictive validity can be used in empirical efforts using CATA to encourage more rigorous efforts when content analysis is applied in organizational research.
Our third contribution is to provide an illustration of our CATA suggestions using the construct of entrepreneurial orientation. Although entrepreneurship scholars have called for the incorporation of content analysis to measure entrepreneurial orientation (Lyon, Lumpkin, & Dess, 2000) , relatively few studies have used content analysis to assess elements of this construct (e.g., Chen & Hambrick, 1995) . Given that content analysis may be an especially useful tool for examining adolescent theories (theories that have not been developed or tested adequately, Sonpar & Golden-Biddle, 2008) , we believe that illustrating how entrepreneurial orientation can be assessed through content analysis of shareholder letters is an especially attractive approach that offers value to entrepreneurship scholars as well as to the broader management field.
Following our three primary contributions, we first review methods for assessing construct validity when using content analysis and assess the extent to which such techniques have been used in research to date. Second, we suggest a number of possible procedures to enhance validity when using CATA. Third, we provide an illustration using the construct of entrepreneurial orientation, concluding with implications for future research efforts.
Examining Validity in Content Analysis
To examine validity in studies using content analysis, we systematically investigated the extent to which different types of validity applicable to research using content analysis were assessed. We based our analyses on the sample of 98 studies in the recent review of Duriau et al. (2007) in Organizational Research Methods of content analysis usage in management research. In evaluating these studies, we assessed four types of validity commonly addressed in the management literature: content, external, discriminant, and predictive validity. A brief description of each type of validity, a description of how we coded each type of validity, and the results of our investigation follow. A summary of our coding results from these studies is displayed in Table 1 .
Content validity is the degree to which a measure encapsulates the full domain of a particular construct (Nunnally & Bernstein, 1994) . We coded studies as addressing content validity if authors evaluated content analysis procedures for their appropriateness of representing the full domain of their study's constructs. For example, we found that 79 of 98 (81%) studies relied on deductive procedures, based on a priori theory, when creating their coding schemes. Another example of this evaluative process is having content experts judge the adequacy of words in a content analysis dictionary to represent a particular construct. We found that 21 studies of the 98 (21%) created word lists or dictionaries to represent their study's constructs, 11 of 98 studies (11%) described the process whereby authors selected words to represent the study's constructs, but only 5 of the 98 (5%) studies addressed content validity through evaluating the adequacy of chosen words to represent other constructs. These five studies described varying processes to demonstrate content validity. For instance, three of the five studies used expert judges to ensure that the chosen words fit the construct of interest (e.g., Doucet & Jehn, 1997; Ferrier, 2001; Mossholder, Settoon, Harris, & Armenakis, 1995) , while the other two studies analyzed the meaning of selected dictionary words in actual sentences from the study's text to ensure chosen words reflected the meaning of the construct (e.g., Abrahamson & Park, 1994; Wade et al., 1997) . In sum, while it seems that most studies relied on deductive procedures, little detail was provided concerning how authors selected and validated coding schemes.
External validity is the ability to generalize findings across multiple settings (Cook & Campbell, 1979) . We coded studies that applied a content analysis coding scheme to more than one sample to evaluate the study's predicted relationships as demonstrating external validity. Our examination of the 98 studies revealed that only 12 (12%) demonstrated external validity by including multiple samples in their research design. Given that most content analysis studies rely on archival data, it is perhaps surprising that so few studies examined external validity.
Discriminant validity involves the extent to which a construct is distinct from other constructs (Campbell & Fiske, 1959) . We coded studies as addressing discriminant validity if they examined dimensionality, created word lists for multiple constructs with the hopes of establishing dimensionality, or used exploratory or confirmatory factor analysis to potentially distinguish constructs. We found that only 5 studies of the 98 (5%) assessed the dimensionality or provided any procedures to assess discriminant validity of their study's constructs.
Predicative, or nomological, validity is the extent to which measures predict other constructs to which they are theoretically linked (Cronbach & Meehl, 1955) . We coded studies as addressing predictive validity if the relationship between content analysis constructs and other theoretically related constructs were analyzed. We discovered that 41 of the studies in the review of Duriau et al. (2007; 42%) displayed predictive validity. To complement our examination of content analytic studies highlighted by Duriau et al. (2007) , we identified nine additional studies from the entrepreneurship and strategic management literatures that used content analysis to examine dimensions of entrepreneurial orientation (the construct we examine in our illustration of potential procedures to assess construct validity when using content analysis). Similar to our findings from the Duriau et al. (2007) studies, we found that various forms of validity were not consistently addressed in the nine entrepreneurial orientation studies. Although 8 of 9 (89%) studies used key word dictionaries, only two described how words were selected for the dictionary and neither of these demonstrated content validity by providing an explanation of the process for word selection to accurately represent the studies' constructs. Additionally, no study demonstrated external validity through the use of multiple samples. Although discriminant validity was not always applicable (some studies examined only one dimension of entrepreneurial orientation), it is perhaps disappointing that no study addressed dimensionality given that entrepreneurial orientation has been theorized as a multidimensional construct (Covin & Slevin, 1989; Lumpkin & Dess, 1996) . We were encouraged to find that all nine studies demonstrated predictive validity by analyzing the relationship between entrepreneurial orientation and firm performance, given that such linkages have consistently been theorized in the entrepreneurship literature (Lumpkin & Dess, 1996) .
In addition to assessing the extent to which validity was addressed in content analytic studies, we also wanted to gauge the extent to which organizational researchers relied on established content analysis methodology texts or other relevant sources when applying content analysis to a particular question of interest. Thus, we examined the reference sections of the 98 content analysis articles reviewed in Duriau et al. (2007) , as well as the 9 content analysis articles measuring elements of entrepreneurial orientation, to assess whether scholars referred to other content analysis research studies (scholarly articles on the topic of content analysis) or statistical texts (books) about content analysis. Our analysis revealed that content analysis studies often describe their procedures but frequently do not cite other content analysis research in developing these procedures. For instance, 63% of the content analysis studies identified by Duriau et al. (2007) did not cite any content analysis-related work such as content analysis textbooks or other content analysis studies that used a particular content analysis approach. Of those studies from the Duriau et al. (2007) sample that did include a content analysis citation, the most frequent was to Holsti (1969) at 10% followed by Weber (1990) at 9% and Jauch, Osborn, and Martin (1980) at 7%. There are two potential interpretations of our findings. The general lack of citing established content analysis work might suggest that management researchers are not incorporating the most rigorous standards when applying content analysis to management research questions. Alternatively, researchers may in fact be incorporating established work into their techniques but provide little detail to explain their process or guide future efforts.
Overall, our analyses show that no single study used all of the potential methods to assess validity that we reviewed. The general lack of content validity process descriptions, as well as infrequently demonstrated external, discriminant, and predictive validity and citation support in developing content analysis procedures, suggest the need to propose validity guidelines for studies using content analysis. Accordingly, in the next section, we suggest a number of possible procedures to address issues of validity when using CATA.
Construct Validation Using CATA: Recommended Procedures
In this section, we suggest a number of procedures for validating constructs using content analysis. Our goals are twofold. First, we seek to provide content analysis procedures that are consistent with the applied nature of organizational research. Second, our aim is to provide a number of possibilities for researchers seeking to enhance construct validity when incorporating content analysis. We believe our procedures can be applied to any construct (unidimensional or multidimensional), as long as content analysis can be used to convey meaning of naturally occurring phenomena (Van Maanen, 1979) . However, we realize that differences in research goals, as well as practical considerations (e.g., journal page length restrictions), will make it unlikely that all of these procedures will be incorporated into any given study. We begin by discussing elements related to content validity, followed by external validity, reliability, dimensionality, and predictive (nomological) validity. We do not mean to suggest that researchers who do not follow each of these techniques risk conducting a study that lacks validity. Rather, we build on the guidelines of others who suggest that more than one approach is desirable when seeking to establish validity (e.g., Campbell & Fiske, 1959; Scandura & Williams, 2000) . Furthermore, we offer a number of possibilities to provide clear guidance for organizational researchers interested in examining validity when using content analysis in general, and specifically the CATA approach we outline and illustrate below. A summary of our proposed procedures is provided in Table 2 .
Content Validity
Construct measurement begins with a sound theoretical definition of the concept of interest. Thus, content validity involves an assessment of measures by experts/judges or a process capable of examining a match between theoretical definition and empirical measurement, which is demonstrated when a measurement procedure properly samples the theoretical content domain of a construct (Nunnally & Bernstein, 1994) . We advocate an approach to content analysis using CATA with single words as the unit of analysis. This type of content analysis is well established in psychological research traditions and is based on the assumption that the words people use provide valuable insight related to the thought processes reflected in narrative texts (Pennebaker, Mehl, & Niederhoffer, 2003) . In the following sections, we provide guidance for the use of both deductive and inductive approaches to CATA.
Deductively derived word lists. We recommend CATA begin with a deductive approach that has been used by a number of others in the management field, where word lists are first developed (independent of organizational documents) and then applied to meaningful firmlevel narratives (e.g., Porac, Wade, & Pollock, 1999; Wade et al., 1997) .
1 A deductive process requires theory to design the coding scheme (Potter & Levine-Donnerstein, 1999) . Despite the prevalence of this technique in the literature (e.g., Dowling & Kabanoff, 1996; Weber, 1990) , little guidance exists concerning how this method could be applied to a variety of constructs germane to management research when existing dictionaries do not adequately capture the construct's content domain. We agree with others who advocated deriving words from prior theory when possible (Dowling & Kabanoff, 1996; Weber, 1990) and agree with organizational scholars who argued that content analysis might be an especially useful tool for examining adolescent theories (Sonpar & Golden-Biddle, 2008) . However, we believe the only necessary condition is that researchers can create plausible word lists to measure the construct of interest in relevant organizational narratives.
We suggest a four-step process for this deductive approach to content analysis. First, researchers develop a working definition of the construct, preferably derived from existing literature. Second, an initial assessment of the dimensionality of the construct of interest should be made. Third, a list of key words that correspond to the formal definition is developed to capture the construct of interest. If the construct is conceptualized as multidimensional, multiple discrete word lists are created for each subdimension. When developing word lists, examining previously validated scales can yield insight and word suggestions. An exhaustive list of synonyms should also be considered for the referent construct (or multiple lists if the construct is multidimensional). For example, Rodale's (1978) The Synonym Finder has been used in previous semiotic analysis (e.g., Markel, 1998) . Fourth, word lists are validated and rater reliability assessed (cf. Deephouse, 1996 Deephouse, , 2000 . Ideally, word lists are assessed by a judge or panel of experts who are knowledgeable in the specific topic. We 
where PA O is proportion agreement observed, A is the number of agreements between the two raters, and n A and n B are the number of words coded by the two raters. Although there is no generally accepted ''rule of thumb'' for interrater reliability coefficients analogous to the .70 heuristic for coefficient a, Riffe, Lacy, and Fico (2005) and Krippendorff (2004) suggested interpreting values greater than .80, and Ellis (1994) indicated coefficients between .75 and .80 as indicative of high reliability.
Inductively derived word lists. Although we advocate a deductive approach as a starting point for our CATA approach, we believe there is value in exploring an inductive approach to content analysis where narrative texts of interest are examined for potential words not identified through deductive procedures alone. This approach is consistent with previous organizational scholarship that has used a combination of inductive and deductive methods in developing word lists (i.e., Doucet & Jehn, 1997; Kabanoff, Waldersee, & Cohen, 1995) . Such an approach is also consistent with the call for more engaged scholarship that contends that knowledge is best produced by a cooperative arrangement between scholars who are theory driven and practitioners who are closer to the phenomena; we believe that incorporation of deductive and inductive content analysis helps to bridge the knowledge transfer problem characteristic of the divide between theory and practice (Van De Ven & Johnson, 2006) .
We suggest a five-step process for an inductive approach to CATA content analysis. First, a comprehensive list of commonly used words in the narrative of interest should be identified. Second, scholars should identify or create a working definition of the construct of interest. In step 3, the authors should examine words from the list of frequently used words in the document of interest and assess whether they match the construct to be measured. In step 4, authors (or an additional rater) should independently examine the lists to identify words associated with the construct of interest and then calculate an initial interrater reliability (using the same Holsti [1969] method for assessing interrater reliability as with the deductive analysis). Establishing reliability at this stage is important to assess general agreement as to words that represent the construct of interest. In step 5, the list may be refined by a discussion of potential words identified by the coders through an iterative process until both raters agree that a particular word can be expected to meaningfully relate to the construct of interest in the narrative. For multidimensional constructs, the inductive procedure could potentially yield additional words that relate to specific dimensions of a construct. Conversely, the inductive analysis might also yield new dimensions not conceived by previous efforts.
External Validity
External validity continues to be a key concern in management research methods (Savall, Zardet, Bonnet, & Péron, 2008; Scandura & Williams, 2000) , and techniques for establishing external validity can be readily applied to research using content analysis (Neuendorf, 2002) . External validity refers to the confidence for which an inference regarding a causal relationship can be generalized across different types of persons, settings, and times (Cook & Campbell, 1979) . For researchers using content analysis, two key decisions should be considered carefully. The first decision involves the selection of narrative texts for analysis. Selection of appropriate documents for content analysis is critical to ensure that the construct can reasonably be expected to be detected in a given narrative. Thus, a fit between research question and the type of document used for CATA should be considered prior to the coding of documents. Examples of fit between document type and research questions include mission statements used to examine organizational philosophy (e.g., Pearce & David, 1987) and political speeches used to investigate elements of espoused leadership (e.g., Bligh et al., 2004a Bligh et al., , 2004b . The most commonly used narrative text in the management literature, however, is the CEO's letter to shareholders in annual reports (Duriau et al., 2007) , and these narratives have been analyzed to examine research topics such as corporate strategy (Bowman, 1984) and managerial attention (D'Aveni & MacMillan, 1990) . Overall, we believe the key consideration is that the narrative text being analyzed should provide an adequate setting with the construct that content analysis is being used to detect (Krippendorff, 2004) .
A second decision involves selecting an adequate sampling frame. Sampling decisions are critical for establishing generalizability of study findings, but the decisions made by organizational researchers concerning selection of a particular sampling frame have often lacked adequate justification (Short, Ketchen, & Palmer, 2002) . In some cases, practical concerns may encourage reliance on certain samples such as the common usage of large firms in the strategic management literature to allow pairing narrative documents with archival firm performance data obtained from databases (e.g., COMPUSTAT). Regardless of the sample used, similar to selection of the narrative text, researchers should be careful to select a sample that is guided by theory and provides an adequate match with the research question of interest (Short et al., 2002) .
A comparison of different sampling frames provides additional insight into research questions of interest. For example, use of the same measurement and analysis on a different population constitutes an empirical generalization and a key form of replication (Tsang & Kwan, 1999) . Our review of content analysis studies suggests that demonstration of this type of external validity is fairly uncommon in organizational research (12% of studies examined by Duriau et al., 2007) . This is problematic given the enthusiastic encouragement for replication and triangulation in the management field (Hambrick, 2007; Scandura & Williams, 2000; Singh, Ang, & Leong, 2003) , and such efforts seem ideal for research using content analysis.
Reliability
Reliability refers to the consistency achieved in construct measurement in terms of its stability, dependability, and predictability (Kerlinger & Lee, 2000) . To demonstrate adequate reliability, we recommend the use of CATA as it has the advantages of greater reliability and is less tedious than when content analysis is performed by human coders (Dowling & Kabanoff, 1996) . Additionally, the use of CATA exhibits high test-retest reliability when examining transcripts of individuals over time (Schnurr, Rosenberg, Oxman, & Tucker, 1986) . Comparisons between word-count and human-scored content analysis have found that CATA techniques are more accurate (Rosenberg, Schnurr, & Oxman, 1990) . A number of CATA programs are now available commercially such as DICTION, TEXT-PACK, WordStat, or NVivo (see Neuendorf [2002] for a review of associated programs).
Dimensionality
Dimensionality refers to the association of measurement to a single construct; in the case of multidimensional constructs, each dimension should be associated with a single factor to ensure adequate discriminant validity (Nunnally & Bernstein, 1994) . We recommend creating multiple word lists when constructs of interest are conceptualized as multidimensional. When using content analysis, researchers can examine content analysis results from multiple word lists and assess construct dimensionality simply by using visual inspection of the correlation matrix comparing multiple word lists (cf. Hair, Anderson, Tatham, & Black, 1998) . If dimensions are uncorrelated, researchers might consider whether they are actually assessing different constructs. If results demonstrate (a) excessively high correlations (more than .80), (b) no correlations, or (c) negative correlations (when none are hypothesized), Hair et al. (1998) recommended conducting additional analyses to assess dimensionality. For example, if dimensions exhibit too high of a correlation, consider collapsing subdimensions to form a single measure, or conduct a factor analysis of word lists to suggest fewer dimensions of a particular construct of interest.
Predictive Validity
Predictive validity (often dubbed nomological or criterion-related validity) refers to the extent to which the operationalization predicts other constructs consistent with theoretically derived a priori expectations (Cronbach & Meehl, 1955) . It is demonstrated when constructs of interest are linked with others that are theoretically related. What sets this type of validity apart from others is its emphasis on the role of theory and accompanying hypothesis tests (Kerlinger & Lee, 2000) . Unfortunately, predictive validity has often been underused in studies relying on content analysis (Neuendorf, 2002; Weber, 1990) . To avoid issues associated with common method variance, we encourage researchers to examine dependent variables not captured via content analysis. In the strategic management literature, for example, organizational performance operationalized with objective, archival data have generally been the key dependent variable of interest (Meyer, 1991) . Predictive validity can be assessed using regression, structural equation modeling, or other accepted methodological research methods associated within a particular research stream.
Validating CATA in Organizational Research: An Illustration Using Entrepreneurial Orientation
To illustrate the potential application of our suggestions for construct validation when using content analysis, we examine the construct of entrepreneurial orientation (Covin & Slevin, 1988 Lumpkin & Dess, 1996) . We believe this construct is attractive for a number of reasons. First, although research in entrepreneurship in general has been characterized by low paradigmatic development (Ireland, Reutzel, & Webb, 2005; Ireland, Webb, & Coombs, 2005) , entrepreneurial orientation has become a central construct in both the strategic management and entrepreneurship literatures (Lyon et al., 2000; Tang, Tang, Marino, & Zhang, & Li, 2008) . For example, according to scholar.google.com, Lumpkin and Dess's (1996) seminal article that appeared in Academy of Management Review has been cited more than 1,000 times.
Despite the prevalence of the entrepreneurial orientation construct, numerous different measures are used across this research stream. In many cases, scales are modified by dropping (or adding) items without providing theoretical justification or demonstrations of psychometric adequacy (e.g., Atuahene-Gima & Ko, 2001; George, Wiklund, & Zahra, 2005; Slater & Narver, 2000) . A meta-analysis of 51 entrepreneurial orientation studies by Rauch, Wiklund, Frese, and Lumpkin (2004) reported that different variations (consisting of alternative or additional dimensions) of the foundational scales (e.g., Miller, 1983; Covin & Slevin, 1989) were used in almost half of the studies, concluding that future research needs more reliable and valid scales of the dimensions of entrepreneurial orientation (including alternative approaches to measurement). Lyon et al. (2000) specifically advocated the use of content analysis to measure entrepreneurial orientation.
Despite the espoused benefits of content analysis, its use in entrepreneurship studies has been relatively sparse (Chandler & Lyon, 2001) . However, content analysis has been demonstrated as a useful approach to measuring aspects of entrepreneurial orientation (e.g., Chen & Hambrick, 1995) , and nine articles thus far have used content analysis to measure at least some elements of the construct. Yet, few studies have examined all five dimensions outlined in Lumpkin and Dess's (1996) Academy of Management Review article (see Hughes & Morgan [2007] for a rare exception), and no study to date has used content analysis to link all five dimensions to firm performance in a single study. Thus, we believe entrepreneurial orientation is an appropriate construct to demonstrate how content analysis can make a methodological contribution to aid substantive research questions in the entrepreneurship literature, especially when measurement has posed challenges in the past. Furthermore, we believe that illustrating how entrepreneurial orientation can be assessed with content analysis of shareholder letters is an especially attractive approach and offers value to management researchers.
Content Validity
We began by identifying a formal definition of the entrepreneurial orientation construct from the literature. We relied on the Lumpkin and Dess' (1996) definition of entrepreneurial orientation as the ''processes, practices, and decision-making activities that lead to new entry'' (p. 136). Our second step involved an initial assessment of the content domain and dimensionality of the entrepreneurial orientation construct based on an extensive review of the literature. In the case of entrepreneurial orientation, considerable conceptual and empirical work supports a five-dimension conceptualization of entrepreneurial orientation: autonomy, competitive aggressiveness, innovativeness, proactiveness, and risk taking (Lumpkin & Dess, 1996) . In our third step, we developed an exhaustive list of words to capture each of the five entrepreneurial orientation dimensions. Had theory suggested entrepreneurial orientation as a unidimensional construct, we would have created a single word list; because entrepreneurial orientation has been a priori theorized as multidimensional, we created a discrete and exhaustive word list for each of its theoretically based dimensions from The Synonym Finder (Rodale, 1978) . As an example, the dictionary for autonomy included variants of the word (autonomous), as well as synonyms (self-directing). It is important that word lists used are exhaustive, mutually exclusive, and at the appropriate level of measurement, so that each word can be associated with one and only one dimension in the case of multidimensional constructs (Neuendorf, 2002) .
Word lists were validated in step 4 using a multistep process with raters. In our example, two raters examined the words generated by The Synonym Finder and compared them with the theoretical definition of entrepreneurial orientation, deleting words that did not match the specified dimension and adding words that could be associated with the construct. In our case, both raters had published in the entrepreneurship literature and one scholar was blind to the study's purpose and not part of the author team. Of the 717 words generated by The Synonym Finder and the 43 words added by our two raters, 244 words were selected by both raters as representative of entrepreneurial orientation and were retained for subsequent analyses (autonomy ¼ 36 words, innovativeness ¼ 86, proactiveness ¼ 27, competitive aggressiveness ¼ 58, risk taking ¼ 37, respectively; the final word list is presented in Table 3 ).
To demonstrate interrater reliability of our nominal coding scheme (agree/disagree between the raters), we used Holsti's (1969) method discussed previously. Our observed reliabilities ranged from .75 to .88 (reliabilities for each of the dimensions are presented in Table 6 ), demonstrating consistency between our raters.
We supplemented our deductive analysis with an inductive procedure based on the word choices evident in CEO letters to shareholders (the document of interest in our illustrative example). First, we identified a comprehensive list of commonly used words from our sample of shareholder letters. Similar to others who have applied an inductive approach to dictionary development (e.g., Abrahamson & Park, 1994; Doucet & Jehn, 1997) , we generated an exhaustive list of frequently used words within all texts across both of our samples. DIC-TION was helpful in this regard as it calculates an ''insistence score,'' which assesses the degree to which a text is dependent on often-repeated words. To calculate this score, DIC-TION identifies all words mentioned three or more times within a particular text. We extracted these words and created an exhaustive list of frequently used words across all texts from our two samples. This analysis resulted in 3,331 frequently used words found in our shareholder letter samples. Second, we looked for a general definition/explanation of entrepreneurial orientation that could guide our inductive coding. Such a definition could be generated by the researchers interested in conducting an inductive analysis or culled from previous work. Given the prevalence of research in entrepreneurial orientation, we used The Blackwell Encyclopedia of Management: Entrepreneurship (Hitt & Ireland, 2005) to guide us toward a general understanding of the nature of the entrepreneurial orientation construct. The section of the encyclopedia included a general discussion of the entrepreneurial orientation construct as well as specific definitions. For example, the authors of this section (Lumpkin & Dess, 2005) 
noted (p. 104):
An early definition of entrepreneurial orientation was provided by Miller, who stated an entrepreneurial firm is one that ''engages in product market innovation, undertakes somewhat risky ventures and is first to come up with 'proactive' innovations, beating competitors to the punch. '' (1983, p. 770) Achievement, aggressive, ambitious, antagonist, antagonistic, aspirant, battle, battler, capitalize, challenge, challenger, combat, combative, compete, competer, competing, competition, competitive, competitor, competitory, conflicting, contend, contender, contentious, contest, contestant, cutthroat, defend, dog-eat-dog, enemy, engage, entrant, exploit, fierce, fight, fighter, foe, intense, intensified, intensive, jockey-for-position, joust, jouster, lock-horns, opponent, oppose, opposing, opposition, play-against, ready-to-fight, rival, spar, strive, striving, struggle, tussle, vying, wrestle Risk taking Adventuresome, adventurous, audacious, bet, bold, bold-spirited, brash, brave, chance, chancy, courageous, danger, dangerous, dare, daredevil, daring, dauntless, dicey, enterprising, fearless, gamble, gutsy, headlong, incautious, intrepid, plunge, precarious, rash, reckless, risk, risky, stake, temerity, uncertain, venture, venturesome , wager Additional inductively derived words Advanced, advantage, commercialization, customer-centric, customized, develop, developed, developing, development, developments, emerging, enterprise, enterprises, entrepreneurial, exposure, exposures, feature, features, founding, high-value, initiated, initiatives, innovations, innovative, introductions, launch, launched, leading, opportunities, opportunity, originated, outdoing, outthinking, patents, proprietary, prospects, prototyping, pursuing, risks, unique, ventures Source: Deductive word lists were developed with the aid of Rodale's (1978) The Synonym Finder. Of the 717 words generated by The Synonym Finder and the 43 words added by our two raters, 244 words were selected by both raters as representative of entrepreneurial orientation and were retained for subsequent analyses.
In step 3, two authors independently examined the lists to identify words associated with entrepreneurial orientation and then calculated an interrater reliability (using the same Holsti [1969] method for assessing interrater reliability as with the deductive analysis). Establishing reliability at this stage is important to assess general agreement as to words that represent the construct of interest. Our initial interrater reliability for our inductive analysis was .97. In step 4, the list was refined by a discussion of potential words identified by one but not both authors through an iterative process until both authors agreed that a particular word could be expected to meaningfully relate to the construct of entrepreneurial orientation in shareholder letters.
The identification of additional words using an inductive approach suggests the value of both deductive and inductive methods when using CATA. Indeed, our inductive analysis led to the identification of 41 additional words not generated by the deductive procedures. To highlight the additional words from the inductive analysis, we present them separately from the deductively defined lists in Table 3 . The incorporation of an inductive approach could also be used to identify the presence of additional entrepreneurial orientation dimensions or the need for greater refinement of existing dimensions. For instance, one inductively derived word, ''commercialization'' seems to capture unique elements of entrepreneurship not fully developed in current conceptualizations of entrepreneurial orientation. Commercialization is a process of converting knowledge into marketable products or services and is an important aspect of entrepreneurship that is vital to new venture growth (e.g., Kazanjian, 1988; Shane, 2004) . Although this process is likely related to other entrepreneurial orientation dimensions (e.g., proactiveness, risk taking, etc.), a firm's propensity to commercialize independent of being proactive or taking risks may represent a unique dimension of its entrepreneurial orientation. Although we did not separate terms associated with commercialization from other words identified through our inductive analysis, substantive efforts may benefit from an iterative process, where inductively derived words are either incorporated into deductive lists or used to reveal new dimensions.
External Validity
We relied on shareholder letters as the organizational narrative that was particularly applicable to the measurement of entrepreneurial orientation for a number of reasons. First, letters to shareholders are excellent sources of managerial cognitions as they provide a means for reconstructing perceptions and beliefs of authors (D'Aveni & MacMillan, 1990) . Shareholder letters in particular signal the major topics and themes to which managers attend (Barr, Stimpert, & Huff, 1992) . Thus, annual report texts are useful for capturing elements of top management's values, beliefs, and ideologies (which include entrepreneurial orientations). Second, the letter is the most widely read section of the annual report (Courtis, 1982) and provides a forum for the CEO to voice thoughts on important issues affecting the organization (Goodman, 1980) . Indeed, empirical evidence suggests that the CEO actively participates in the writing process of the letter (cf. Amernic, Craig, & Tourish, 2007) . Furthermore, the rhetoric in these texts has been related to organizational actions and outcomes (Bowman, 1984; Michalisin, 2001) .
For example, assertions of innovativeness (one dimension of entrepreneurial orientation) in the letter to shareholders were related to firm reputation for innovation and the number of trademarks applied for by the firm (Michalisin, 2001) . Such results lend support to the notion that communication in the shareholder letters reflects actual firm behaviors and makes them particularly useful for examinations of entrepreneurial orientation.
We chose the S&P 500 for our sampling frame. There is recognition in the strategic management literature that large established firms may benefit or even be forced to adopt an ''entrepreneurial mindset'' in highly competitive landscapes (Bettis & Hitt, 1995) and thus should undertake entrepreneurial behaviors to grow and survive (Zahra, 1991) . With growing interest in entrepreneurship within large firms, it is not surprising that entrepreneurial orientation has not been limited to the study of small or nascent firms, but rather, sampling frames in previous studies have ranged from small private firms to very large public firms drawn from the Fortune 500 (e.g., Hult, Snow, & Kandemir, 2003; Zahra, 1996) as well as public firms with more than US$25 million in sales (e.g., Sarkar, Echambadi, & Harrison, 2001) . Because the S&P 500 is comprised of publicly traded firms, the use of this sample allows for the collection of additional variables (i.e., measures of organizational size and firm performance) through a secondary source without the threat of introducing common method variance. These measures, obtained from the COMPUSTAT database, were used to demonstrate nomological validity of our measure of entrepreneurial orientation. Our criterion for the use of a particular letter is that the firm was consistently listed in the S&P 500 for [2001] [2002] [2003] [2004] [2005] , resulting in letters and data from 450 firms in 2005 (our year of data collection).
To allow for an assessment of external validity, we collected an additional sample comprised of small, high-growth firms to allow for comparisons with our sample of S&P 500 firms. We selected firms from the Russell 2000 1 stock index for this comparison group. The 2,000 firms in this index are drawn from a larger Russell 3000 1 stock index that represents approximately 98% of the total value of the U.S. equity market (Russell Investments, 2008a) . In contrast, the Russell 2000 1 firms represent only 10% of the total value of the Russell 3000 1 stock index and as such provide a large sample of small, publicly traded firms (Russell Investments, 2008b) . Moreover, the Russell 2000 1 is considered an important benchmark index for small valued companies in investment portfolios (Cheng, Liu, & Qian, 2006; Reilly & Wright, 2002) . Specifically, we selected the 500 highest growth firms in this index. Following the method used by Inc. magazine to select its top 500 private entrepreneurial firms, we calculated the average annual revenue growth for each firm in the Russell 2000 1 index for more than a five-year period (2001) (2002) (2003) (2004) (2005) and selected the top 500 high growth firms for our comparison sample. Average annual revenue growth for our Russell 2000 1 sample was much higher than the S&P 500 sample (i.e., 148% vs. 18%), suggesting that our Russell 2000 1 sample involved firms who collectively pursue entrepreneurial activities that spur such revenue growth (and thus, a more entrepreneurial sample to compare with our S&P 500 sample). Similar to our S&P 500 sample, we collected shareholder letters for 2005 and content analyzed the resulting 205 shareholder letters with DICTION using our entrepreneurial orientation custom dictionaries.
For both samples, we conducted one sample t tests (compared to a test statistic of zero) for each entrepreneurial orientation dimension to evaluate the presence of language consistent with an entrepreneurial orientation in shareholder letters (a zero result indicates that language consistent with an entrepreneurial orientation is not present in our sample of shareholder letters). As shown in Table 4 , all dimensions were significant suggesting that language consistent with an entrepreneurial orientation was communicated in the shareholder letters across both samples.
We also directly examined external validity with the two samples. Because of the differences in available shareholder letters between the two samples, we took a random set of 205 firms from our S&P 500 sample to ensure that differences between samples were not influenced by sample size differences. To evaluate mean differences between the samples, we conducted a one-way analysis of variance (ANOVA). Results of this analysis revealed no significant differences in mean values in entrepreneurial orientation dimensions with the exception of proactiveness, where higher mean levels were detected in the shareholder letters of Russell 2000 1 firms (See Table 5 ).
Reliability
To enhance reliability, we relied on CATA as it minimizes the error from human coders (such as rater fatigue or inadequate coder training). Similar to human coding schemes, CATA generally assesses content via word usage (Morris, 1994) . Relying on text to study cognition assumes that the insights about the authors' mental models can be detected through the presence of, absence of, and frequency with which certain concepts are used in text (Carley, 1997) . CATA is advantageous in that multiple texts can be analyzed in minutes with near perfect reliability and without coder bias (Stevenson, 2001) .
A number of software programs are available for content analysis. In our analyses, we used DICTION (Hart, 2000) because it has been used in previous research examining management constructs such as charismatic leadership (Bligh et al., 2004a (Bligh et al., , 2004b . Furthermore, researchers have advocated DICTION as content analysis software with the potential to measure a number of theoretically based constructs of interest to strategic management and entrepreneurship research . Using CATA, we analyzed 1,512 single-spaced pages of text in the S&P 500 and Russell 2000 1 samples. 
Dimensionality
To assess the multidimensionality of entrepreneurial orientation, we conducted two additional steps. An underlying assumption in construct measurement is that measures should be associated with a single concept for unidimensional measures; for constructs that are proposed to be multidimensional, each dimension should be distinct from but related to the others (Edwards, 2000) . When using content analysis to assess construct validity, we propose examination of the correlation matrix of the DICTION scores to reveal significant but not perfect correlations between dimensions for a multidimensional construct; high correlations would provide evidence of a unidimensional construct. Table 6 displays the correlations for each dimension of entrepreneurial orientation in our two samples, based on the bivariate correlations of the word lists used to measure entrepreneurial orientation dimensions. These results provide evidence that entrepreneurial orientation is a multidimensional construct. For the S&P 500 firms, all dimensions were correlated at the p < .05 or greater level, with the exception of risk taking and innovativeness. Similar to the S&P 500 sample, the correlations among dimensions in the Russell 2000 1 sample were all positive except for the correlation between autonomy and risk taking. Moreover, although not all dimensions in the Russell 2000 1 sample displayed a significant relationship with the other dimensions, each dimension was significantly related (at least p < .05) to at least one other dimension except risk taking. In both samples, no correlations were higher than .40. Thus, as all measures were correlated less than .5 with any other measure, evidence from our sample is consistent with Lumpkin and Dess's (1996) multidimensional conceptualization of entrepreneurial orientation.
Predictive Validity
In entrepreneurial orientation research, the most examined causal relationship of interest is between entrepreneurial orientation and firm performance, where most studies assume a Table 3 . Entrepreneurial orientation dimensions are standardized by the number of words in the shareholder letter.
direct and positive relationship (Rauch et al., 2004) . To measure firm performance we relied on Tobin's Q, a measure that assesses the degree to which the stock market values a firm relative to its replacement cost (Mehran, 1995) and is commonly used in the entrepreneurship literature (e.g., Andrews & Welbourne, 2000; Dyer & Whetten, 2006) . To allow for a potential lag effect, we used a 2-year performance measure based on the average Tobin's Q for the years 2005 and 2006. To assess the relationship of the entrepreneurial orientation dimensions with firm performance, we first controlled for organizational size using the logarithm of full-time employees (Konrad & Mangel, 2000) . During the process of examining our shareholder letters, we noticed that there was considerable variance in the length of these documents. The mean number of words used in our sample of CEO letters to shareholders was 1,566 words with the shortest letter using only 126 words and the longest using 6,513 words. To control for such a wide discrepancy in text length across our sample, we standardized our detected entrepreneurial orientation construct words by dividing them by the total number of words found in the text for our tests of predictive validity. This control method is similar to others used in content analytic studies and is appropriate when texts vary considerably in length (i.e., Doucet & Jehn, 1997; Emrich, Brower, Feldman, & Garland, 2001) .
Using stepwise regression, we found that the five entrepreneurial orientation dimensions as a set significantly predicted performance for the S&P 500 and Russell 2000 1 samples. As shown in Table 7 , the magnitude of each dimension's predictive power varied among performance measures. For instance, in both samples, competitive aggressiveness and risk taking displayed a significantly negative relationship with performance while innovativeness and proactiveness demonstrated a positive relationship to performance (although these positive relationships were significant only in the S&P 500 sample). Autonomy was not significantly related to performance in either sample. Table 8 shows the significant relationships of the inductively defined entrepreneurial orientation words for both samples. In Table 9 , we examine both deductive and inductive lists and again find significance for both samples. Overall, we found a fairly consistent pattern relating the entrepreneurial orientation measures to performance for both samples. Our results with regard to mixed dimensionality and nonfindings vis-à-vis entrepreneurial orientation dimensions and performance are not surprising and are consistent with findings in this research stream (cf. Kreiser, Marino, & Weaver, 2002; Rauch et al., 2004) . For example, the relationship between proactiveness and performance has been equivocal. Sarkar et al. (2001) found a positive relationship between proactiveness and firm performance (with proactiveness in smaller firms exhibiting the strongest relationship to performance). Conversely, Morgan and Strong (2003) found a negative but nonsignificant relationship between proactiveness and firm performance in their sample of medium-to-large high technology and industrial manufacturing firms. This pattern of results is also found in the dimension of competitive aggressiveness. Ferrier (2001) reported a significant positive relationship with the number of competitive actions and firm performance, whereas Lumpkin and Dess (2001) revealed that competitive aggressiveness was negatively but not significantly related to firm performance. Additionally, in a rare study that included all five dimensions of entrepreneurial orientation, mixed relationships were found with each dimension and firm performance (Hughes & Morgan, 2007) . In this analysis, proactiveness and innovativeness were positively related to performance, while risk taking was negatively Table 3 . Entrepreneurial orientation dimensions are standardized by the number of words in the shareholder letter.
related and competitive aggressiveness and autonomy were positively but not significantly related to firm performance. Our results incorporating deductive and inductive lists yielded R 2 s of .14 and .13 for S&P 500 and Russell 2000 1 samples, respectively. These results represent some of the strongest relationships of entrepreneurial orientation to firm performance to date (cf., Stam & Elfring, 2008; Tang et al., 2008; Walter, Auer, & Ritter, 2006) . 
Discussion
We examine the use of methods to assess construct validity when using content analysis and provide a number of useful procedures for future research efforts. By doing so, researchers will be able to measure concepts of interest via content analysis for a variety of subjects, where traditional survey or other measurement techniques are difficult to apply while maintaining acceptable standards of validity. By implementing the checks on validity, we suggest, researchers can have more confidence in the inferences made from their work. Failure to capitalize on such opportunities could result in inconsistent findings, limiting our understanding of substantive topics of interest.
The contributions of our work should be viewed in light of its limitations. For example, examinations of other types of validity would further strengthen and supplement the tests we propose. Convergent validity (assessment of correlations between two measures of the same construct) could potentially be assessed by comparing traditional survey measures of entrepreneurial orientation with the content analytic measures we assessed. Given traditional challenges in response rates of CEOs, this could be a daunting task with sampling frames such as the S&P 500. An alternative means to assess convergent validity would be to compare CATA with results based on human coders. For example, research using DICTION detected a high level of agreement between human coders and predefined DIC-TION variables used to measure charismatic leadership (Bligh et al., 2004a (Bligh et al., , 2004b . Further assessment of discriminant validity could be achieved when constructs such as entrepreneurial orientation are uncorrelated with dissimilar constructs such as consideration and initiating structure dimensions of leadership (cf. Weber, 1990) . In short, the limitations of the current study represent fruitful avenues for future research.
The use of CATA may be accompanied by a number of trade-offs to human-coded analysis. For example, CATA is less context sensitive than human coders for detecting the meaning of a word within a sentence. However, Rosenberg et al. (1990) found that computers calculating word frequencies outperformed human coders in a project that assigned psychiatric patients to a diagnostic category based on a content analysis of their speech. Such a finding suggests that the human coding advantage is less clear than some scholars might suspect. Any advantage of human coding over CATA, however, must be weighed in light of the advantages of CATA (i.e., perfectly reliable analysis and ability to analyze a large number of texts quickly). Yet, our CATA approach may be less sensitive to examining the temporal elements of word choice. For example, the unexpected finding that risk taking was significantly and negatively related to firm performance in both of our samples could be a function of word lists representing the risk-taking dimension of entrepreneurial orientation potentially referring to past, present, and future risks all in the same shareholder letter. Such possibilities suggest that complementing CATA with human coding could be helpful in discovering nuances concerning how a given construct is portrayed in a given sample of interest.
Our process is also useful for examining substantive research questions in a novel manner that may allay previous concerns associated within some research streams. For example, as mentioned in our illustration, tests linking entrepreneurial orientation to firm performance have been equivocal (e.g., Smart & Conant, 1994; Zahra & Covin, 1995) . Entrepreneurial orientation studies have often used perceptual measures of performance (e.g., Naldi, Nordquist, Sjoberg, & Wiklund, 2007) , but this practice could be problematic by introducing potential for common method variance. Our examination ameliorates such issues because assessing entrepreneurial orientation through content analysis and performance via COMPUSTAT provides an improvement over studies that have captured both constructs through survey measures.
Extensions of our proposed procedures could yield further benefit. For example, in exploring entrepreneurial orientation, we examined external validity by comparing two samples using the same narrative text (i.e., CEO letters to shareholders). Our examination of different samples using the same measures with two different populations constitutes an empirical generalization, a key form of replication in the organizational sciences (Tsang & Kwan, 1999) . Analysis of different populations using an alternative data source would provide an additional form of empirical generalization. For example, entrepreneurship scholars have called for content analysis of IPO prospectuses as a particularly useful data source (Marino, Castaldi, & Dollinger, 1989) . Previous content analyses found little link between information found in CEO prospectus statements and organizational performance (e.g., Daily, Certo, & Dalton, 2005) , but applying the dictionaries we created to prospectus statements would provide an additional perspective. Other documents such as mission statements have been advocated as important narratives that reflect organizational identity , and examination of mission statements may also provide valuable insight concerning articulation of entrepreneurial orientation when defining an organization's raison d'être. Differences in firm performance have often been found based on industry (e.g., Rumelt, 1991; McGahan & Porter, 1997) and strategic group membership (e.g., Short, Ketchen, Palmer, & Hult, 2007) . Thus, comparisons between differences in specific industry contexts (such as high-tech industries) and other industry contexts could provide an additional extension for demonstrating external validity.
Conclusion
Measurement in the organizational literature is dynamic, and sophisticated analytic techniques continue to emerge and evolve. Despite such advancements, little guidance exists in terms of how to validate many abstract theoretical constructs that are assessed via content analysis. It is our hope that our process will provide a useful blueprint toward that end and begin a dialogue that will improve construct validation in the organizational sciences when analyses use content analysis. Note 1. We sought guidance from a number of statistical texts, as well as relevant management research, when considering our proposal for content validity. We were also in contact with Roderick Hart, creator of one of the most well-known computer-aided text analysis programs-DICTION. We were intrigued by Professor Hart's thoughts and inquired about his process when developing DICTION. Professor Hart noted the following:
Unlike many computerized language analysis programs that depend on users to create their own dictionaries, DICTION is a theoretically derived program built around five key dimensions of language behavior. Its search dictionaries were deductively derived, not inductively derived, with the key factor being face validity-do the categories in fact measure what they appear to measure? In content analysis, that is ultimately the most important kind of validity because categories that look foolish upon inspection will not be used. Thus, before deploying DICTION, users should inspect its dictionaries carefully. For example, if the words in its Praise dictionary (astute, beautiful, and eminent) do not seem praiseworthy, the user should find another program. All 10,000 of DICTION's search words can be inspected in this way, implicitly demanding that users give a priori thought to the phenomena they are studying. DIC-TION's ability to tap exactly the same conceptually derived dimensions every time it is used is therefore its greatest limitation and its greatest strength. (Hart, 2008 , personal communication, June 11, 2008 
